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SrSHESIS oF COPOUNDS HAWN« 
VITAMIN A ACTY 
Ortho Pmceutical Corporation, acoor- 
tion of New ersey 
No DraP; Application Màrch 5, 1948 
  Serial.No. l3,338- 
This invention relS.to composition. 
ter ndmetho:foz preçg thë me. 
invenonpcElY relS mcmpo .which 
 ze derivtives of «,lonone ndo[ 
g-ionol and  .metho( o .preprg the 
. It.  an:objet, of th. invenon . ppae 
praration of compod haLy!tàmin- 
Iris anoer-.object ofthis lnnon. Ppae. 10. 
It is stM. anoçher obj.0f this.  invention t0 
pare communals, hav the se nber. 
carn, ams and.. e samecoabn-wtt 15 
respec  cbon.:ams asvitm 
It  another and fther ob]ect:ofthiS, inven- 
tion to prepe comunds hvg tamin A 
activity which are analoes of vit A. 
It is stfll another object . or is invention to 20 
prepare, comunds hang the se nber of 
carbon ams nde sme cotton with 
resct to carbon ams  vltn A ethers 
the saine nber of hYogen.atoms as vitam 
A eoEers.  25 
Other objec of  invention wfll be apparent 
from the descpon following and [rom e ap- 
pended claires. 
e chemical cotution and coguraon of 
vltan A hs been known fora nbC of 
yea, and herefore it has bn coidered that 
vitam A acti was ierent only  a struc- 
te which had rive cougated double bonds and 
that in this sysm of rive cougated:.double 
bonds one must be in e beta si0" in the 35 
ionoe ng . 
It has now bn discovered that a compound 
containg oy four conjugated double bon 
and  which the double bond in the ionçne 
 in the alpha posion has vitamin A acti. 40 
I have now discoveed ceain new derivaves 
of «-ionone and of «-ethynyN-ionol and methods 
for their preparaon; ese derivatives may be 
prepared in: eceent el and themay be 
repared free from imputi and stabië to dis- 45 
Xt h been fer discovered 
deriwtives of OE-onone nd «-ethyl-onoimy 
be hyoged d dehydrted; or omered, 
hydrogented, nd dehyd; ohYdrogeDt¢d  0 
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isomerized,-and dehydrated, to form ..additionl- 
derivatives vhich have vitamin A.activity ..... 
In the practice of this invention, 
ionol ,. .'  : 
 ,c--c-c--c 
' ï C0mpound I " :: -:: ..... 
maY be: preparëd-'in . number:, of" differer/t:.w)ys 
and': inç partictflar :by reacting a-iononèi .wittï. 
calcium or lihium acetylide.in n inertïs01/èhf 
a mannër:aimlogoustothtsef:forh:,my.U;:SL 
Patent:N6i .425»201;filedseptembe 11, 1945: 
issued August 5, 1947; and in my copending ap- 
plication Serial. No. 655,607, filed Match 19, 1946, 
nowPatent No 2,472310. Sodium and potassium 
may_ als0. be,úsed  in this reaction but the yield 
of Copound I tslow. 
In :the practice.of this invention an acetylenic 
carbinol, 
CH CH 
Compound II 
in which R is a hydrocarbon radical, is prepared 
by a first reaction between «-ethynyl-«-ionol and 
a reagent such as a metal alkyl in which the metal 
is a member of the first group, preîerred reagents 
being methyl lithium and butyl lithium, or a 
metal alkyl in which the metal is a member of 
the second group such as zinc or magnesium. 
When zinc is the metal, the reagent .may be a 
zinc dialkyl such as dimethyl zinc or an alkyl 
zinc iodide such as methyl zinc iodide, and when 
magnesium is the metal, the reagent may be a 
dialkyl magnesium such as dimethyl magnesium 
or a Grignard reagent such as ethyl magnesium 
bromide. The Grignard reagent is preferred. 
The reagent may be considered as having the 
following general formula: (R')AYIY, in which R' 
is a hydrocarbon radical such as methyl, ethyl, 



benzyl, and the like; :c is an integer hot greater 
than two; M ts a metal having a valence hot 
greater than tWO, and Y is a halogen if  is one 
and the valence of the metal is two; but Y is non- 
existent if M is a metal having a valence of one 
or if M is a metal having a valence of two and 
oe is two. 
The product of this first reaction is represented 
by the formula, 

This last reaction wtth the ether of a 1,4 halo- 
hydrin of isoprene is preferably catalyzed by a 
salt capable of reacting with a Grignard reagent 
such as cuprous bromide, cuprous chloride, 
5 cuprous todide, cuprous cyanide, cupric chloride, 
cobalt chloride, ferric chlortde, and cupric bro- 
m/de, but anhydrous cupric chloride is pre- 
ferred. The product of this reaction, before 
drolysis, is present in solution and corresponds 

cH, cH, 10 to the formula 
\/ H cH, . -: " ' i«:: .".i  ":' ,  : 
' " CHi CHi  H. 
 . 15 H» CHCH--Ç--CC--CH--CCH--CH-- 
in whlch M, Y, and R have the same signicance . . çcH  . 
as above; but in which Y and R' are nonesnt " ' .- -, H, " ."  ... ' . 
nonexnt iï  is a metal ha a valence oï 2o 
two and Y Is a halogen, and Y  nonexistnt;. in WhlchM, Y, and R* have the same meaning 
If M  a metal havg a valence of o and R': . -sabove and whlch in the reïeed form  is 
Is a hydrocarbon radical. In the reerred em- - . MgBr, R' iS nonextent, and R is . 
Hyolysis oï the reaction mixre contning 

bodiment  is MgBr and 1%' is nonexistent Or 
M ts a metal having a valence of one and Y and 25 
R' are nonexitent. In the single preferred prac- 
tlce or-embodiment,MY is:MgBr and R" is non- 
existent. 
The product of the flrst reaction is react'ed 
with an ether of a 1,4 halohydrin of isoprene 3o 
represented by the formula, 
CHs 
Z--CH--CH--CH--0 R 
in wh/ch Z is a halogen and 1% is a hydrocarbon 35 
radical, and in which, i n the preferred form, 1% is 
ICI-. This reaction is made in a solvent; satis- 
factory solvents .include efiher, benzene, tefira- 
hydropyran,-and tetrahydrofuran. The prep- 
aration of this reagent is described in my co- 4o 
pending U.'S applicáfiion Serial No. 633»8/3, filed 
December.8,. 1945, now Patent No. .,541,091. 

this compound in solution may be accomplished 
by any of fihè. usual methods used for fihe hy- 
drolYsis .Of à Grigh"aï'I recti0n mixture, suh as 
treating with dilute acids Water, or . preferably 
ïvith a. solution of awater-soluble, ammonium 
salt wh/ch has been made slightly : alkalinè; ' pli. 
/.5 t0 9.0, by the addition of aclueous amm0nium 
hydroxide. Upon hydrolysis of thereaCtion mix- 
ture, a - compound is formed having the formula 
of ComPound ri. : " ' ' "- " 
After .the hydrolysls. Is complete, una6td 
reagent containig hal0gen-is'removed, .and -for 
th/s purpose, a base is - employed. -In0rganiC 
bases such' as aicoholic Sodfum hydroxide and 
potasslum:hYdroxide Or organl, c bases sUch as 
diethylamine may be usëd. ThefolloWing eclua- 
tions illustrate the proc.ess for the preparatign 
of Compound II: : " 

- CHCH " cH CHs 
' ompounoE I " ' 
: . HCH oMYR 
H 
cïc cm cm 
Comd  



Other 'diy.tirtlpr!reagents round sUit- 

ab0ve, 
able include .to!u er.asulf0nicL:.:cid; oxalic cid 
g.lact  ace açd$. ctaltiC qantities-ofïodine; 
phel isoc£anate;Lexcess-Ggrdreagent; .and 
5 enyl ocae' with catlytic-: quanties- of 
Grnard reagent: . Dehydrai0n with.tese 
agent.iS acc0mpltshedL]n"bene at 
temperate of benzene; Te.deyato n maY 
also. be accomplished  y.heating in thepresencë  
I0 oexcess Grigrd regent-in:a'miëo lene 
and errer, atL mrate of 55 
e rodoct of.alc_ reaangementaddëhy - 
dfation .has:tam A tiity: 
Comdmay e merid by treatment 
i5 af or ave room temerte with a strongly 
alline substance such as sodium or ossi 
drode or alkoxide in an alcool, or aquater: 
na ammoum hydroxide, and theroduct 
the isomerization is obal:reresented by the 
20 follong formula, 
CH CH ' " "" " ' " C 
%] H ' CHï " H$ 
25 H CHî ..... O ..:  .: . . - . ::...- 
,- 
H 
- wherem R iS a hd0crSon:radicai,  ealkali 
30 t0meze"proct:as 
d: . t :: stle,in-the abSencé of; acite sub- 
stances and-ma b. Cyad.¤ 5y usig an- of 
the reagen'-for dCydratiÜn-which are .lisd 
above in oeection th the dehydratts of:om: 
35 od V. 
yields a material hag vitamm A 
Compound . ma» also»be,.derated by 
methods similar o th0se employd for the dehy- 
dration of Comd 
0 In the follong speciflc examples for carrying 
out the reactio outlined above, the oempods 
11 be"referred; t0 Y-«nmerusedïn:the ave 
The ;' f0110wing exemples, are iven: merely, to 
4 ill-ustr«te secmc ways in whtch the invention 
maY be practiced and i:iS-to-be understood that 
the invention ts not  be restrtcted or limited 
tnereby. " "  . - : .... 
50 ELE I - 
Prearao ol «-ehynyl-:onol oun I) 
'  two-littr roundbottm flask 
a- stirer and  containg about . two-thds of a 
55 litter ofliquid:ania:as-oeled:in a Dry Ice 
bath fo ab0ut 
which-had been:freed: from-acetone:: by passage 
tough.oencenatedSulfi¢ - acid and dried by 
passage togh-sodi hydroxie and calcium 
60 chlode was..led: int--the:reaCtiOn ask. Eight 
grains- (1:i4= moles) of:lithi metal, eut into 
small.pioees: and;hang at:-lèast one freshly eut 
surface, were addëdpiecemeal tothe, ammoa. 
When alI of :the lithiùm-had: reacted; 350 cc. of 
65 d ether were «ddëd and:eethis w followedby 
the additionof:192»grams;:(1 : mle) o«-iononebY 
means ofa droDDing feli e addition of 
acetylenewas stopped and irring was c0ntinued 
for tee hors af --40: . 35v.U: after whiCh 
70 rime 100 gra..of  o - chloide were 
added: The fiusk, was then removed flore- the 
coling bath, and theaa as evarat 
asth0roughly-as  p0ssibIè. 150 ce, of.:: ether and 
500cc of w«tez wee:then carefully«added. - e 
75 reti0n mixte formed ;two:layers. e  ether 
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layer wasremoved, washed with water, and drled 
over anhydrous potassium carbonate. The ether 
was évaporated, and the esidue ws treated with 
ï5 gin. (1 mole) Of- semtcarbzide and 5 cc, of 
glacial acetic áctd in 1 liter Of methan01. Afer- 5 
24 hours the mixturë was poured into a largè 
volume of .water and extracted with peroleum 
ether. r drng over aydus.tassium 
carnate, the troleum ether, extracwas d- 
tflled under, reduced pressée.. e. fraci.0n lO 
bofling at 89  C. and at 0.55 mm. of merury res- 
sure had á refractive dex of ïo 1.4937 and 
wehed 146 . Carbon and hYdrogen analyses 
gave the foowing results: calcUlated for 
 '  , CHO 
C=82.51, H=10.16; f0und, C=82.50%, 
=o.%. 
ELEII.  20 
Preparao o  OEouble Grgarg sal o 
 21.8 gin. (0.1 mole) of «-ethl-«-lonol were 
pced in a three-necked rod-bottom flask con- 
tng aut 120 gc. of anhydrous ethyl ether. 5 
To this solution, which was contuoly stid, 
was slowly added !!3 ce. (0.21 molé) of a solu- 
tion of ethyl magnesl bromide in ethyl ether 
coning 1.86 moles r ter of the reagent. 
Airer completion of this addition, the .mixture a0 
was heaed fo boiHng, whfle being cotantly 
stied and w refled for a peHod of ppro- 
mately a0 minutes. A reaction.product hang 
the foula : 
" , OMgBr 
H " " .. 40 
is thon present lnthe reaction mixré insolution 
in the ether. is compound may .be isolated 
from the reaction .mixre in any conveent 45 
manner. " " ' " 
Congensa$ion o] «-hyyl-«-iOnOl ubIe 
nard sa$ wi$ 2.chIoro2mhyl-4-$ho- 50 
huile-2 o ]o CpounoE II (mehooey)   
16 gin. (1.18 moies): of 1-chloro-2-methyl4- 
methoxybutene-2 were added to.the reaction 
mixture ïrom ample II - airer the latter h 
been allowed fo cool to roemtemperature. is 55 
adtion was followed by the adoEtion of approxi- 
mately 0.5'gm. of ayous capoc chloride as a 
catalt. e mixte was stied der a mfl 
condeer, hted to i, and kept at a boil- 
ing temrature der reflux for approxitely 6 ° 
six hours (after the second hour tw0 layers were 
present) and thon alloed to cool to room tem- 
perature and sted for flfteen hours. - . 
e reaction mixre was hydrolyoed :by fit 
ching the stied, flask conten fo --20  C. and 65 
thon adng slowly and cautiously about 200 cc. 
of 30% aqu ammo.acetate, solution con- 
taing. 5% of 28% ammoa water. (30% aque- 
o ammoum chloride solution or 5% aqueous 
acetic acid may also be ed, and the procedure 70 
is the same.) e-reaction mixture was allowed 
fo corne to room temPerate and was stied until 
all sod mateHal, had dissolved, thon separated 
into two layers. e ether layer was treated to 
remove-any eacted hade reagent (mehy ! 75 

8 
ether of the. 1«4 chlorohYdrin of soprene). T 
was accomplished by adding 15. gin. of diethyl- 
amine to the Wet ethereal 'solution" Of the-crude 
condensation produc. Since theamine is higher- 
boiling than ether, the ether was removed by 
evaporation at' reduced pressure and a further 
15 gin. of diethylamine were added..The solution 
was allowed fo stand af room temperature for 10 
hours and was thon poured into a large volume 
of water, whereupon an oil separated out and was 
extracted with petrolemn ether. The petroleum 
ether solution was separated from the aqueous 
layer and was then:washed vfith-water several 
rimes and flnally .witti an aqueous.solution of 
sodium carbonate, The soluti0n.was dried, with 
anhydrous p0tassium,carbonateor other sultable 
drying agent andflltered; the flltrate was con- 
centrated under vacuum af room temperature. 
The concentrate consisted essentially of Com- 
poundII and was distilled af 0.001 mm..of mercury 
pressure. The productdistilled af ïrom;105 ° C. to 
115 ° C. and had a .refractive index at 20 ° C. of 
1.5040:. If showed only end absorption in ultra- 
violet with a maximum between 20ï0 ,° and 2090 
A °. "Carbon and hydrogen analyses gave the 
following results: . calculated:, for 
C--79.69%, H10.19%; " round C-ï9.3%, 
H-----10.25 %.. 
EXAMPLE IV 
fo proguce Comound.!V. (methoxy) 
" 52 gin. of Compound II (methoxy) were. di- 
solved in 600 ¢c. of 10% sodium hydroxide in 
methanol. This solution was all0wed.toständ 
af .room temperature under nitrogen tor forty- 
eight-hours. ;T ho soluti0n-àfter standing was 
Poured into a large-volume.oïwaterand ex- 
tracted Wlth 'petroleum ether.: The petroleum 
ethèr layer was separated» dried; andconcentated 
under tediiced pressure. A yellow oily liquid 
mained which was distilled af a pressure-of 0.00I 
mm. of mercury. A fraction boiled at- 95 ° . fo 
105 ° . af this pressure with a refractive index 
af 20 ° C. of 1.5223. 32.2 gin. of the product..were 
collected. This material had a tendency to poly- 
merlze fo a glassy colorless resin during distil- 
lation. The ultra-violet spectrum oï the. distil- 
late showed an absorption hand with a maximum 
ai 2280 A ° and a moieular coefficient oï extinc- 
tion of 19,500.  Carbon. and: hydrogen analyses 
gave the following resu!ts:-¢a!cu!ated for C2202, 
-ï9.69 %, . H=10..19%;  fot!nd, C-ï9.75%, 
H=10.24%. . .... .: . 
Caalyc hygrogenation o! Compound IV (meth- 
oy) to ]orm Comp oung V (meShoxy) 
10.3 gin. of Compound IV (methoxy), obtained 
in Example IV, were dissolved in 150 cc. of.meth- 
anol containlng 0.4 gin. oï zinc acetate and 6 cc. 
of piperidine. Three grains oï water-moist, 
roughly-blotted Raney nickel were added, and 
the mixture was hydrogenated under atmospheric 
pressure until the theoretical amount-o£ hYdr0gèn 
required: fo convert .the acetylenic bond to an 
ethylenic bond had been absorbed. The reaction 
mixture was flltered,, poured into-water, andex- 
tracted with petroleum ether,  The dried extrac 
was concentrated, .and .the residue was distilled 
at a pressure.of 0.00 ! mm.. of mercury. The bulk 
of the distillate weighed 10 gin. and had a re- 
fractive .index at 20 .C..of !.5091;. if boiled af 
10ï. ° C. fo 120 ° C..-The ultra:eeviolet-spectrum 
showed absorption: bands wlth maxima.-at 200 



9»609»099 
A ° end .370 A ° «d.s:;olee« eoeelet o 
exblcblo b2370 
csd o COE. COE9.19%, 10.76; 
fod, Cï9:16 ,H1093%. ., 5 
E-VI 
Dehyrao o Compou V (mehoxy) by: mean 
ol phenyl isolante .ang.lC clorfe 
................... 10 
10.5 gin. ofçComD0d :-'(methoxy) -0bted 
s In ple V were dlssolved In 60 ec. of dry 
beene. 0.1 gin. of ydr0 ferric chlode nd 
15ce. of phel lseynte were ded. e 
xtWe ws 'then Vfledfor -1: h-oufs. ere 
ws a eopio preelpltte of-diphenylwe wch 
ws flltered off, end the flltrte wstenstled 
t « prswe of 0.001 mm. of merci. 
the OEstilltion there ws some decomposltion, 
nd as  r$tOf-t,he pressure-Io-short 
period of rime lneresed to 0. mm. of mee. 
e stilltion ws eontinuedtil n-moredls - 
tlte .ws obted. e .tl disïllte. ws 
solved in petrole ethër, fllter, nd 
tffied t 0201 mm. of mercpreure. e 
of ts stillte ws eollected 
 rrctive dex t 20  C. of 1.5794. e:ultr- 
violet setr showed«nabsorPtion:bndth 
mana af 3110: A/,:gfi.'250 
coefficlts 0"exni0n:5f 4770-0 39600 30 
respectlly. 
.: 
ELE 
Dehydratn o! Cpnd- '(me$hoy) by 
means o! para-tolue 
drae in glia acetic 
8.8 . o Communal 
solved  50 de. b $idi' ceti¢ 5i. 100 mg. 
of pr-lue sfonl¢ cid monohyte,in 10 
¢¢. o gli -¢ett¢ 
lut!on -w -kept :t :oom--temr«t or.one- 
h ho d thea 
ws ed in wr, ercted wioE çpetcole 
ether, nd the trole ether solutioa 
wed with lute o hydroxie, ied 
e res!due from 
 tflled et O.001:mm,0I»mer¢Y :pesse.. ::Three 
-frctiom ere-:£ke:.:ction.:tee,stilli 
;frctiede:at..20  C. 0f 1524. Ts:fraCtion 
-eolSte :o :a: mixte of ;the dehyatedç.pzod - 
uct in adtlon  some origal flehyted 
mater!al. I ultra-violet spt showed 
absout!on bd wlth a maxi at 2370 
and an-abpgon_bd .ith a "mm at 
3100 A  and a Dteau at 3200 
LE  H  0 
Hydrogati o! Cung II-(methoxy) fo 
solv :200 ec. ofmeh0t:e0n 00:g. 
-gra ï- 0fei ' Raney -mbl-Wgrë defl::nd 
.hyogatl0a:Wás - aomplihed a 
pressure and was contue til e:/heoreticl 
amo '0f hyg neeeary- ::-d0nert-the 
acetylec bond  an ethyleb:bond ad:béen 
:gbsorbëa. e rëci0n 
ed to water/ad:exC: iihtr01ë 
reducea :ëë 

i0 
.001 _mm. of mercury:pressure. A disttllae 
muuntg'to.22.gm.'was,'dOlieced,at:a tem, 
'perdture "of :trom :i05 ° :C. 
 tillâe,lad a: refrgcti#e:index ai:20,° .c: of ç1:5040. 
Ifs Ultra-violet absorpton spectrum lï0wed 0nly 
a leakat:2070Ao, ...... 
.:-. : :EXAMPLE .IX 
Isomerfzaion o! Comp_..n.oE II! (methoxy) to pro. 
cluve Compouncl: V.-I :(meShoxy) 
Au undistilledconcenr'::ontaining 59.8 gin. 
of Compound III (meth):as 0btained accord- 
mg to" Examçle-VIii wS::dded to-a :Solûtï0n' of 
s0diummethylate in-mëthaUol 5btained by-re- 
acting 68 'grms:::0f.'-sdum- with one-literof 
methanol. The-rësulting'sblutibn as-refluxed 
'for-6½ hours and Was:tiei0uredinto-:-large 
excess-of-water ..and eXtmCtëdvith petr01eu 
ethen  The petro!e- çleç/ç¢oluion ws drtd 
over potassium: 
tráted under :rçdëdi:.:esue.  Ttie  residual 
liquid-was distïiië::ii0:00ï mm. ofmercury 
pressure. The frïtïon:lïich:ditledat 
,w.eighe'd - 46  gin. ài h d:: vefrti:ve :index- a. 
20 c.-of 1:5162. :e:'ïiltçvï0ie!!spectriïm of::: 
fraction our showed iï=-ïbî0n banal Wit 
maximum:at-.2410- 
Of- extinction-:0f -20 
anàlYsèS g'ave le i_ïrgl «reults:-; Calculáted 
or "cm,o. c--:: 
to 5 gm. of Compo,u,fl VL 
heated to reflux (100 
Continuelïfbr 1 hoUrs.: distilled, whereby 
cyanate was removed at a pressure 
mercury: The :res!due was then disoïed in 
100 .cc. of 5,% absolute ethanol, and.the.,mlxture 
was then warmed a 40 » . for oneiïour in oder 
to destroy any remaining :phenyl .isocyanate. 
This solution was poured into water, and:tle=oily 
materlal was extracted with petroleum::ë£h; 
The. petr01eum ether solut!on"was 
tassium carbonate, filtered, ,and .the :petroleum 
ether was removed by evaportion under re 
duced pressure. The res!due was distillel:.ï.at- 
0.001 mm. of mercury pressure. 3.2 gin. o diS 
 tillïte were collected :at-a tënïperïture-of from 
105 ° C. to 115 ° C. and had a refractive index 
at 20 ° C. of 1.5614. The ultra-violetspectrum 
showed absorption bands with maxima at 2350 A °, 
3100 A °, and 3250 A ° and molecular coefficients of 
.extinction at the lst"t0 bnîï ( .31;800 anï2 
27;I0'0 respetiVely. :: . :.... . : _. _ 
-Dehycra$ion -.0] Copounc rOI (me$hoxy) by 
means O! para=$oluene su!onic cicl in benzene 
5.4 gin. of Compound VI (methoxy) :-were dis- 
solved in 100 cc. of dry benzene. 25 mg. of_para- 
toluene sulfoic acidmonohydrate wee added, 
0 and the mixture wasrefluxed u'nder a wter 
' rator fo one=half bout, duringwhich timeb0ut 
30%. of .thetheoretical amount 'of wate.wascol = 
]ected in he'"ap. The re'adtion mixttïre was 
then poured into water and etacted with petro- 
5 leum ether. The extract was washed :with 



dilute sblutionofpotassium carbonate» driëd over 
p0tassitmï carb0nate, and concentrated under 
vacuum untll ail benzene had been removed. 
Tlie UltraLviolet absorption SpèCtrum of this con- 
Centrate showed maxima ai 3100 A ° and 3220 A ° 
and molecular coefficients of etinction ai these 
wavelengths of 29,700 and 27,000 respectively. 
Dehydraio. o] Camunct VI (methoxy) by 
 méans o] iogine i benzene 
. 5 gm.:0f Compound .VI(methox:) .were dis- 
solvëd in i00 ée. of dry benzenë eontaining 50 
mg. Of dls61ved iodirie, and the mixture was-re: 
fluxed undér a watér separator for one-half h0ur 
and then oncentrated under vacuum. " The con- 
centrate was added to 100 ce. of 3% methanolic 
sodium hydroxide, and the mixture was refluxed 
one-half hour. This treatment removed ali 
ganicaHy bound iodine. The mixture was then 
poured into water and extraeted with petroleum 
ether; thê extract Was dried over potassium Car- 
bonate, concentrated Undér vacuum and dist:lled 
at a pressure of 0.001 mm. -::=e bulk of the dis- 
tillate vas colleeted between !05 * C. and 115 ° C. 
as a heayy yellow oil; if wetghed 4.4 gin. and had 
.a refracti:e Index at 20 « C. of 1.5632.. ItS ultra- 
violetabsorption spectru.m. Showed maxima ai 
3100 A ° .and 3250A ° and molecular coefl:cients 
of-extinction ai these wavele.ngths ' of 33,300. and 
28,000 respectively. 
Many quantlties and details of procedure may 
be varied substantially without, departing from 
the principles of this invention and tf is there- 
fore to be understood thatthe scope of the patent 
granted .on this invention is not to be limited 
.0therwise than necessltated by the seoPe of the 
appended claires. 
What is claimed 
1. The method comprising hydr0genatlng a 
eompound Of the formula. 
CH, CH, 

' " 8. :The method : comprising.reacting -ethy- 
in which R is an alkyl radical, to produce a com- 50 nyl--ionol with: a reagent:, selected from the 
pound of the formula  ' group consisting..of R'.IA, R'MgX, R'ZnX, 

CH CH 
\/ H CH CH 
HïCH=C H----C H--CH--CH----CH:-CH- 0 R 
in which 1% is an Ikyl radical 
2. The mëthod comprising hydrogenating a 6o 
compound of the formul 
CHt CH 
CHa CHa 

\/ H conslsting of.Li, Mg, adZn; Y is. a halogen and 
c=c--c=c-cr-=c-c-o-cm R' is a lower àlkyi: radicdL,bUt Which Y.and 
:c::, "  . ..... . 65 R' are n0nexistant if:iIis Li, Ris.dohêxistant 
. _if IV: i s. Mgor Zn 
E . . _ . . .nonemstant if  i M:- 0. Zn and .P: .is- a:lower 

: 9., A methoa accordin 
10. A method according.:to .Claire 8' in;which 
: 11. A. method acoerhg, t0cl-àlm/8if/hich 
the rëagent.ls etl4yi:mâëifim rbmide.:; 
 12. Te method CbpHSing réactlng 



radical; t0' produce.  Second intermediae 'of. the 
formula " " ....... ' .... " 
CHs CHs 
\/ H CH, CH= . " 
HICH, O MYR' ' " . " 
H 
in whlch M, Y, 1', and R have the.sme signIfl? 
I0 cance as above, hydrolyzingthe second-interme 
diace to r0duce"a compound' of tle formula 
 . .... ... iii :,  ..   .. 
CH CH 
" " CH CHI' 
H 
in which 1 has the saine signiflcance as above, 
and hydrogenating the acetylenlc bond to lro- 
duce-a comlound of the formula 
CH CH, . . " 
' \/ H - CH "  . CH 
 " Vïc=c--c=c-c=c-c,-o 
_C. . . . " ... . .. ."i " 
H 
in which R has the saine gniflcance as above. 
lô. A method accordtng to-claim 15 in which 
Z fs chlorine and R fs methYl. 
17. The meChod comlrising reacting ¢-ethynyl- 
¢-ionol wiCh a reagent selected rom the 
c.o,_nisting of 1'I I'MgX, R'ZnX, l'Mg, and 
-R Zn,'in which R fs a lower alkyl radical and X 
fs a halogen, to prodUce an lntermediate of the 
formula.-: 
- -.-- cm.cm ..._.. .... 
' " " \/ H " un ...... - " " " 
...... -I.../ ....... ..::.:. '. i.- 
H--C H . 
H 
in.which M fs a .metal selected from the roup 
eonsitihg of Li; Mg; :end Zn; Y fs a halogen and 
R' fs a lower alkylradical, but in ,which Yand 
are nonexistant i M fs Li, P.' fs nonexitant if 
M fs Mg or Zn and Y fs a halogen, and Y fs non- 
existant 1 M is g or Zn, P.' fs a lower alkyl 
radical, and reacting he intermediate wiCh a 
compound having the formula 
CH 
z--CH--CH--CH--O R : 
nvhicl Z lS a haloen-and 1 fs a iower!allyl 
iiea!; to pr0duce a seconl intermediate 
H': _CH8--C_CC.H-CCH--C--O  
H--CH MY' " . 
H 
:in which M,.Yi.R ', andR bave Che Saine sig- 
niflcance as ïbbve, hydrolyzing the. Second inter- 
mediate to lroduce a' compound o 'the formula 
HCH oH :'.. . . 
H 



.t6 

in.which :R. ha s.:the,,saïne signlflcance ..as abov.e, 
hyd0genating the acètylenic bond to produce, a 
compound of the formula 
\/ H CH, CH) 
H)/c H=C H--C H=CH--C H)--=C H--CH--0 R 
H 
.in w-hichilihas«thésamesigniflcance as above, 
and -reating the hdrogenatéd product -.wÏth 
strongly alkaline reagentto produce a compound 
of the formula 
.cH) cH). 
H .... 
in which 1 has.the same signiflcance-as-.above. 
18. The method comprising reacting «=ethynyl= 
«=iono witha reagent selected from the.group 
consisting of R:Li, R'MgX, R'ZnX, 
and R'Zn, in whichR' is alower allïl radical 
and X is a halogen, to produce an intermediate 
of the formula 
CH) CH) 
 . X-.H  . 
 . H(. :-CHCH---C----C--M.,YR'I .30 
.HtCH, . .. " ' . . .. 
.in..which Mis ..a ïneàl seieced .rom..the group 3 
.consising of Li, .Mg, andZn; Y IS _a :halogen 
nd I' is a lower alkyl radicl, but in which Y 
and R' are nonexistant if M is Li, R' is non= 
existant if M is Mg.. or Zn and Yis a halogen, 
and Y is nonexistant if M is 
lower alkyl radical, and reactinghe intermediate 
with a compound-having the formula 
Z--CHr-=CH--CHr-0 R 45 
.in :which z isa halogen-and. R is a lower, alkyl 
 radical, ito..produce aSec0d intermediate_of the 
_ ,CH) ".CH). . / . . _ :, 
_ OE/ ,oE , .CH) 
H CH 
H 
in 'which M, Y, R', and R have .,the .same signi= 
.flcance .as b0ve,. hyIrb!yzing the second :inter= 
mediae to pf0duce a compound 0f he_omûla 
/ H 
H 
in whlch R.-has the. same signiflcance .as above, 
..hydrogenattng thêaetylenic bond to produce. 
,.O0ml6odnd ..0f.ttie .î0rmUla 

in .whIch R. has the.se, signiflcance as aboie, 
treatin%hehYdr6genated .roduct th a. stro- 
ly .àe _reagent  produce :a .comod 
the :foa 
CH, CHs 
H CH, CH, 
H 
 which R has the same scance  above, 
and .dehYang to<.pduce a-compound hang 
Vltan.A.. acçity. / 
.19 A mèthod accorg . Cla 17 in wich 
 the reagent R'gX, Z. is .ahalogen. and R : 
a lower.kyl .rac. 
.20. A. meoEo accorg .to. laim 18 !n .h 
e reagent7isR'Mgx,Z ls a hlogen,. andR;. 
a lower alkgl racal. 
21. A meth accorg  la17  which 
the reent is ethyl maesi bromide, Z is 
chlore and R .methyl. 
22. A method accordg fo cla 18 in which 
.the reagent is .ethyl_maesi bromide, Zis 
chlore and R  methyl. 
23. A method cDrisg treati a comd 
of the forma 
CH 
N/ H -CH) - .CH) 
of he forma 
CH CH 
/ " H "  - C.H 
HCH=CH--;--CH,--CH=CH--=CH--CH0 R 
 -wNèh R.h:the: me: sigcance s.above 
24. A method .accordg  cla23 :-which 
.ismethyl. 
25. A method acc0g .elm24 -wMch 
"oEe stroly alkle.reageVis so meoEyla. 
:26;: :Açmetho.-comprg treating à--comod 
Of .oEe-forma 
. -CH),' CH - _ . . 
 ' 
H CH) 0H 
 wch R a iower-aoeyl ,radical, with a 
songly alkale reagent to produe a comd 
of e forma 
.  I  -,.-.. " 
>H 

H I ] OH ' vi¢tn A uctivity. 
A/-cH) " , -.method-according .to.:claIm 26 in which 
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28. A method according to claire 26 in which 
the strongly alkaline reagent is sodium methylate. 
29. The method comprising treating a com- 
pound of the formula 
H 
in which 1% is a lower alkyl radical, with a strongly 
alkaline reagent fo produce a compound of the 
formula 
in which R has the same significance as above. 
30. A method according to claim 29 in which 
Ris methyl and the strongly alkaline reagent is 
sodium methylate. 25 
31. The method comprising treating a com- 
pound of the formula 
\/ Il cIt cIt= 
in which 1% is a lower alkyl radical, with a srong-  
ly alkaline reagent fo produce a compound of the 
ïormula 
\/ Il CIt 
in which 1% bas the same significance as above, 
and hydrogenating fo produce a compound oï 45 
the formula 
]tN_CH = 
Il 

18 
33. The method comprising treating a com- 
pound of the formula 
itr/it= c it_ --c_-- c --c Hz--C] = C It--C Itz--O R 
10 in which 1% is a lower alkyl radical, with a strong2 
ly alkaline reagent to produce a compound of 
the fomnula 
CH CH 
H-CHs OH 
in which 1% ha he ame snicance as above» 
and hydogenating o produce a compound oï 
the ïormula 
in which 1% has the same significance as above, 
and treating the hydrogenated compound with 
an acidic reagent, whereby isomerization and de- 
hydration occurs, to produce a compound hav- 
fng vitamin A activity. 
34. A method according fo claire 3 in which 
the strongly alkaline reagent is sodium meth- 
oxide. 
WlLLIAM OROSHNIK. 
REFERENCES CITED 
The following references are of record in the 
file of this patent: 
UNITED STATES PATES 

Number 
2,369,157 
2,369,159 
2,369,161 
2,369,164 
2,382,068 
2,412,465 
2,425,201 

Naine Date 
Mflas .............. Feb. 13, 1945 
Mflas .............. Feb. 13, 1945 
Milas .............. Feb. 13, 1945 
M/las .............. Feb. 13, 1945 
Milas .............. Aug. 14, 1945 
Milas .............. Dec. 10, 1946 
Oroshnik ........... Aug. 5, 1947 
OTHE1% REFE1%ENCES 

in which 1% has the saine signiflcance as above. Oroshnik, "Jour. Amer. Chem. Soc.," vol 67 
32. A method according to claim 31 in which 55 (1945), page 162. 
the strongly alkaline reagent is sodium methyl- 
are. 



